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出 两 种 一 维 新 型 钠 锗 磷 酸 盐 ， 分 别 为 Na2[GeO(HPO4)2]·H2O 、 
Na6[Ge3(OH)2O2(H2PO4)2(HP2O8)2]·2H2O，和一种拥有 24-元环超大孔道的钠铁锗
















































Microporous zeolites have been applied in petrochemical industry, energy field 
and environmental industry, because of their outstanding physical characteristics and 
their catalytic, separation and ion-exchange properties. As a new and important 
member of microporous zeolites, germanophosphates have been drawn much 
attention recently and some new compouds have been found. However, 
germanophosphates with large pores and interesting properties have not been 
investigated widely up to now. Therefore, our aim is to obtain new iron 
germanophosphates with large pore size and great physical properties by introduce 
alkali metal ions as template. 
1. A new iron germanophosphate with a 12-ring pore, 
K3[Fe
II
4(HPO4)2][Ge2O(OH)(PO4)4]·2H2O, has been synthesized by introducing K
+
 
ions as template under hydrothermal conditions. The structure reveals a structural 
assembly from phosphate to germanophosphate by using germinate as binder.  
2. Two kinds of new potassiumiron germanophosphates 
K[FeGe(OH)2(PO4HPO4)] and K4FeGe2F2(OH)2(PO4)2[PO3(OH)]2·2H2O, exhibiting 
a structure disassembly from layer structure to single ribbon structure by introducing 
F
−
 ion, have been obtained via solvothermal methds. K[FeGe(OH)2(PO4HPO4)] is 
characterized as a two-dimensional layer struture 
whereasK4FeGe2F2(OH)2(PO4)2[PO3(OH)]2·2H2O has a one-dimensional chain 
structure. Here F
−
 ions behave as tailor-effect. 
3. Three new sodium germanophosphates Na2[GeO(HPO4)2]·H2O, 
Na6[Ge3(OH)2O2(H2PO4)2(HP2O8)2]·2H2O and NaFeGePO-Hex have been 
synthesized by introducing Na
+
 as template under similar synthesis conditions and 
reagent contents. Among them, Na2[GeO(HPO4)2]·H2O and 
Na6[Ge3(OH)2O2(H2PO4)2(HP2O8)2]·2H2O compounds have similar chain structure. 
















parallel to the c-axis. Its strucrture can be considered as a structure assembly from one 
dimensional chains of Na2[GeO(HPO4)2]·H2O to hexagonal frameowrk structrue by 
introducing iron metal as linker. 
4. A new one-dimensional sodium fluorogermanophosphates, Na3-x-
(H3O)x[GeF4-y(OH)y(PO4)], has been synthesized in the presense of HF. The atomic 
stoichiometric has been determined by ICP-AES. The single chain, built from 
alternating GeO2F4 octahedra and PO4 tetrahedra, is the simpliest single chain not 
only in germanosphosphate but also in metal phosphates, 
5. A new three-dimensional germanophosphate, 
(NH4)2(Ge3-xFe
III
x)(OH)2(HPO4)2(PO4)2 (x ≈ 1.25), has been synthesized under a 
relative acidic condition without the presence of H2O. The framework of 
NH(FeGe)PO contains one-dimensional 12-member-ring channels parallel to the 
c-axis. In addition, two new titanium germanophosphates, which were difficult to be 
obtained in the hydrothermal system generally, have also been obtained. 
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